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COMPI^ETE SPECIFICATION 
Synthesis of Oxygenated Organic Conapomids 



We, Stand AKD On. Dbvhcopmbnt Com- 
PAKT, a Corporation dnly organized and 
esiisting under the lawa ot the State of 
Delaware^ United States of America, 
5 having an office at EHsabeth^ Kev 
Jersey, United States of Amcoiea, do 
hereby declare the nattire of this inven- 
tion and in Trhat manner the same is to 
be perf onned, to be particgaXarly described 

IQ and ascertained in and by the :follomng 
statement:^ 

The present invention relates^ to the 
production of oxygenated organic com- 
pounds by the reaction- of olefins T^iih 

l^g hydrogen and carbon monoxide and more 
specifically to the preparation of im- 
proved olefinic feed stocks for processes 
of this lype. In particular, the invention 
refers to the production of oxygenated 

20 organic compounds from olefins obtained 
by the catalytic conveision of carbon 
monoxide and hydrogen and to improve-, 
ments in the preparation of anch olefina 
for the purpose of producing oxygmated 

25 organic compounds therefrom. - 

It is well known in the art that oxy- 
genated organic compounds may oe 
synthe^zed from olefins or diolefins by 
a reaction with carbon monoxide and 

80 hydrogen in the jnresence of catalysts 
containing cobalt, iron, nickel or the 
like in a two-step process in which pre- 
dominantly fid.dehydes and ketones and 
minor proportions of alcohols are formed 

85 in a first step in the presence of the cata- 
lysts mentioned above and the product 
from the first step is bydrogenated in a 
second step to convert aldehydea and 
ketones into the corresponding alcohols. 

40 The catalyst used in the first stage may 
be employed in the second sta^^. How- 
ever, other known hydrogenation cata- 
lysts may be used in the latter stage 
such, as metallic nickel, nickel 8upi>orted 

45 on kieselguhr, and others. The catalyst 
for the first stage usually contains pro- 
moters such as thoria, magnesia and the 
like. 

rPH-.2H Woe 4s €5 



The alcohols im>duced by this process 
normally contain one more earbon atom 50 
than the olefin used as tite starting 
material, the position^ of the add^ ' 
hydroxyl group depending on the posi<« 
tiona of the double bond in the olefisis. 
The olefina to be uaed as starting material 65 
may therefore be selected as a function 
for the purpose for which the pzodxust * 
alcohol 18 desbed. 

Per example, a detergent such, as 
so^um lauzyl sulfate may be i>repared 60 
from an olefin sudi. as undecene-1 by the 
alcohol synthesis. Other olefins and di- 
olefins such aa ethylene, propylene, 
butylene, pentenes, hexenes, butadiene, 
pentadienesr, olefin polymers, such as di- 65 
isobutylene, triisobutylene, polybutylenee , 
and olefinic fractions from thermal or 
catalytic cracking <:(peration8 and. other 
so'qrces may be used as starting material 
depending on the nature of the aldebydes 70 
and alcohols desired. The olefins fed may 
compriae. pnxe* olefins or hydrocarbon. 1 
mixtnrea containing olefina. xxi general, 
olefina having from 2 to 18 carbon atoms 
and more particularly irom 8 to 18 carboa 75 
atoms, in tiie molecule are preferred.^ 

The synthesis gas mudtore^ containing . 
bydrogen and carbon moxK>xide may be 
produced from any conventional sources 
•such as carbonaceous solids or gases in 80 
any_ manner known per se and in any 
desired ratio of hydrogen to carbon mon- 
oxide. Batios of 0.5 volume of hydrogen 
to 4.0 volumes of hydrogen per volume of 
carbon monoxide may he employed, 86 
about 1.0 volume of hydrogen per voluxoe 
of carbon monoxide b^ng preferred. The 
reaction of the olefins with H, and CO is 
generally conducted at pressuxea is the 
range of about lOO to 800 atmospbereei 90 
and temperaturea in the range of about 
150* P. to 450* F. 

. The quan^ty of H;,4-C0 with re- 
spect to olefins used may vary ^within 
wide ranges, for example fsom lOOD to 05 
46,000 ea. ft. of B94-C0 per barrel of 
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olefin fed. In general, approximately moved from the olefins, and the use of the 
2,600 to 15,000 cn. ft. of 2, + CO per thus purified olefins for the production 
barrel of olefin feed are employed. In of oxygenated organic compounds by the 
the hydrogenation step temperatures are catalytic reaction \rith carbon monoxide 
5 generally withiz). the range of from about and hydrogen. The alkaline treating 70 
150* P. to 450* P. while pressures within materials may be employed in solution 
the range of about 100 to 300 atmospheres or in solid form at normal atmospheric or 
are suitable. elevated temperatures. Por example. 

The catalysts for the first stage of the caustic soda solutions of 1 to 20 per cent; 
10 process are usually employed in .the form preferably Z to \k>% are suitable for the 75 
of salts of the catalyticailv active metal purposes of the invention at treating tern- 
with bigh molecular weight fatty acids peratures of about 50* to 300* F. prefer^ 
flucb^ as stearic, palmitic, oleic, naph- ably about 50* to 100* F. It lias been 
ti^ienic, linoleic^ and similar acids of found^ that the yields of oamrenated 
15 natural or syntbetie origin. Por example, organic compounds and the alcoAol selec- qq 
metal soaps such as cobali stearate, nickel tivities of the process using synthetic 
oleate, cobalt naphthenate, and iron olefins alkali-treated in accordance ^th 
linoleate are suitable ' catalysts. Tbese the present invention are satisfactory for 
salts are soluble in the liquid olefin feed commercial operation. 
20 and may be supplied to the reaction zone The present invention will be best 35 
in the form of hydrocarbon solutions or undentood from the more detailed de- 
dissolved in the olefin feed. script ion hereinafter wherein reference 
Prior to the present invention, will be made to the accompan3ring draw* 
attempts have been made io utilize as ing, the single fi^ore ox wbich is a 
25 starting materials for tbe process de- schematical illustration of a system suit- 
scribed above, olefins produced by the 'able for carrying out a preferred embodi-^ 
catalytio conversion of carbon monoxide ment of the invention, 
with hydrogen over catalysts suoh.as iron , deferring now in detail to the draw- 
promoted with alkali metai compounds, numeral (5; indicates a conven- 
30 or similar promoters. However, these tional fluid type catalytic synthesis re- 
attempts have not been successful because actor for the conversion of carbon mon- 
olefin conversion in the. fiirst olefin oxy- oxide rwith hydrogen- in the? presence of . ? . 
genation ".stagehand Tselectivities toward finely h divided. . 9yiithe9is catalyst.^* Re-< 
the formation of alcohols are so low tiiat actor (5) contains a 'dense turbulent flnid- 
x36 the process based on ^mtihetic olefins of ized mass (3; of a synthesis catalyst, pre- |qq 
this type becomes uneconomical. It is ferably an iron caUdyst such as sintered 
the principal object of -the present inyen- pyrites .ash promoted- with about 1.5 per 
tion to provide a procedure by which this cent of potassium fluoride. Synthesis feed 
difficulty may be overcome and synthetic gas containing carbon monoxide and 
^ olefins may be converted into useful hydrogen is supi>lied &om line (1) to ze* 205 
starting material for the production of actor (6) at a suitable synthesis pressure 
037genated organic compounds by the of 5 to 50 atmospheres, preferably 16 to 
conversion of such lole^ns wrth carbon 40 atmospheres. The sjpithesis tempera- 
monoxide and hydrogen. ture may be maintained 'withixi the 

Investigations have indicated that the approximate limits of 500*. to 800* P., UQ 
difiicultiea arising in connection with the preferably between about 550* and 700* 
use of synthetic olefiiis' as starting P. by conventional methods of beat fe- 
materials for the production of oxygen- moval (not shownj^. Other details of tbe 
ated organio compounds are connected operation of fluid synthesis reactors 
g0 with the presence of certain oxygenated using iron catalysts are well knoTm and. 115 
compounds particularly acidic materials need not be further specifled here, 
introduced into these olefins by the The total product of the synthesis re- 
orig^al synthesis reaction. Therefore, action is wittidrawn from reactor (5) 
the invention relates in its broadest aspect through line (7) and passed to a con- . . 
to the production of oxygenated oiganic ventional gas solids separator (9) wherein 120. 
compounds from synthetic olefin? which entrained catalyst fines may be separated 
have been .subjected to a treatment from the product vapors and gases and 
adapted substantially completely to free returned tnrough return pipe (11) to the 
said olefins of synthetic acidic materials. catalyst mass ^) in reactor (5). iProduct 

More specifically, the process of the in- rapors and gases substantially free of en- 125- 
rention comprises a treatment of syn* trained catalyst are pa^ed uirou^h line 
thetic olefins with an alkaline treating (13; to a separator (15) wherein tiie 
agent, preferably with the hydroxides or separation of liqiiids an4 gases and of a 
oxides of the alkali or alkaline eartK hydrocarbon layer from an aqueous layer 
£5 metals whereby acidic cons^tuents are re- is accomplished 1^ cooling rad settling. UO 



Gas is witkdrawn overhead throuffh line 
(17) to be either recycled to reactor (5) 
or passed to a conventional gas recovery 
plant (not shown). The aqneons layer 
& containing the water-solnble oxygenated 
products is withdrawn from the bottom of 
■ separator (16) through line (19). 

The total liquid hydrocarbon oil pro- 
duct containing olefins and oil-soluble 

10 organic compounds is withdrawn from an 
upper liquid layer within separator (16) 
and passed through line (21) to a con- 
ventional firactionating column^ (23). The 
hydrocarbons are fractionated in column 

15 (23) so aa to recover heavy bottoms with- 
drawn through line (25) and an olefinic 
fraction of the boiling range desired for" 
the production of oxygenated oz^ganic 

• compounds. This fraction preferably has 
20 a relatively narrow boiling range of about 

• 50" to 100' P. falling within the approxi- 
mate limits of 100* to 600** P., prefer- 
ably 250* to 400' F., depending on the 

. molecular weight and character of the 
25 oxygenated compounds desired as the 
'final product of ihe process. 

The overhead from fractionator (23);'. 

• passes through line (27) to a condenser 
(29) and ^m there in liquid form 

80 through line (31> to the alkali treating 
chamber (35). The treating chamber (35)' 
preferably contains a porous packing* of 
refractory materials or the like such, as 
Kaschig rings, Berl saddles, etc. 

35 An alkaline solution of the desired 
strength is supplied to treating chamber 
(35) from alkali storage tank (37) through 
lines (39) and/or (41). Treating chamber 
(35) is preferably maintained at a tem- 

40 perature of 50** to 300^ F. and may be 
- operated at any desired pressure. On 
their way through treating chamber (35) 
the oleBnic feed and the alkaline treating . 
. • ' solution are thoioughly mixed ^n any 

45 conventional manner and intimately con-, 
tacted so as to assure substantially com- 
plete removal of ^e acids contained in 
ihe hvdrocarbon feed in the f orm^ of 
organic salts of the metal of Hxb alkaline / 
50 treating agent. 

A mixture of treated hydrocarbons and 
spent treating agent is withdrawn from 
treating chamber (35) through line (43) 
and passed to a settler (45) wherein it is - 

55 separated into an aqueous bottom layer 
and oil top layer. The aqueous bottom 
layer containing excess alkaline treating 
agent and organic salts oi its metal is 
withdrawn through line (47) and passed. 

60 *o an organic acid regenerator (49) 
wherein it is treated with a strong in- 
organic acid, preferably sulfuric acid to 
' set free the organic acids. The acid mix. 
ture is passed from regenerator (49) 

6& through luLe (50) to a settler (51), wherein 



it is separated into a top layer containing 
the crude organic apids which may be 
withdrown through line (53) and a 
bottom layer containing the. neutral in- 
organic salt produced in regenerator (49). 70 
The bottom layer may be discarded 
through line (55). 

Betuming now to settler (45) the 
hydrocarbon layer is withdrawn through 
line (57) and dned in drier (69)i with con- 75 
ventional drying agents sui^ as calcium - 
chloride, alumina, or other dehydrating 
agents and /or adsorbent; 

The dried liquid olefinic hydrocarbons 
pass from drier (59) through line (61) to 80 
a pipe (63) wheron they are mixed witibi 
a catalyst promoting tha conversion with 
carbon monozida and hydrogen into 
oxygenated organic comiKnmds. Any eon« 
„ ventional type cata^fst such as cobalt 85 
stearate or naphthenate may be used in - 
proportions varying between about 0.1 
and 5.0 per cent by weight of olefins. The 
mixture of olefinio feed stock and catalyst 
is passed to an upper -portion of primary 00 
reacto;r (65^ to be converted into oxygen- 
ated organic compounds pzimazily cude- 
hydes and ketones. 

Simultaneously, a gas miictnre contain- 
ing hydrogen and "carbon monoxide in the 95 
approximate ratio of 0.5—2.0 volumes of 
hydxx)^n per volume of carbon monoxide 
is supplied through line (67) to the bottom 
portion of primary reactor (65). Beactor 
(65) is preferably operated at a pressure 10© 
of about 3000. pounds per square inch and 
at a temperature of t&mt 250* to 400* F; 
Liquid and . gases flowing counter- 
currently through reactor (65) are inti- 
. matelv contacted therein. 'Unreacted gas 105 
is withdrawn overhead through liiie (69), 
scrubbed in scrubber (71) of entrained 
liquid and catalyst in iJie loxm of metal 
carbonyl, and preferably recycled 
through line (73) to gas feed line (67). 110 

liiquid cxygienated reaction products 
and unreacted olefins are witiidrawn from 
a bottom portion of reactor (65) through 
line (75) and passed to a catalyst removal 
X one pT) which is packed ^th a catalytic^ 115 
ally inert solid snaterial such as ceramic 
Haschig rin^, Heselguhr, pumice^ char- 
coal or ^sihoa gel, etow Sydrogen re- 
covered from a lat^ stage of the process, 
as will appear hereinafter, may be sup- 120 
plied to sone (77) through line (79) and 
passed through nme (77) oounterourrently 
to the liquid oxygenated product. (Cata- 
lyst removal eone (77) is preferably main- 
tained at a tenii>6raticra of about 200'' to 125 
450* F. at which the catalyst which 
enters zone (77) predominantly in the 
form of metal earbonyl dis^ved in the 
liquid product is decomposed into metal * 
and carbon monoxide. ThB nietal is de- 130. 
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posited on the inert packing* within seme 
(77) while the carbon monoxide is piu^^ed 
by the hydrogen. A mixture of hydrogen 
and carbon monoxide is vntiidrawn 
5 through. line (81) either to be discarded 
through line (83) or to be passed throueb 
line (85) to a methanizer (87) trberem the 
carbon monoadde ia converted tliexmally 
or catalytically into methane in any con- 
10 ventional manner. The methane and 
hydrogen may be passed throngh line (89) 
to hydrogen ation reactor (95). 

The liquid oxygenated product now 
free'of oxygenation catalyst is witiidraTm 
15 from zone (77) through line (91) and 
passed to a bottom portion of hvdrogena- 
tion reactor (95>. Simultaneonslx, hydro- 
gen is supplied to reactor (96) through 
line (93) in proportions sufficient to con- 
20 yert the aldehydes and ketones contained 
in the^ oxygenated feed into the cozxe- . 
spending* tucoliols. Beactor (95) contains 
a mass (97^ of any conTentional liydro- 
g^enation catalyst. Por example, when 
26 ^chel ia employed as the bydrogenation 
catalyst, reactor (95) may be operated, at 
pressures ranging from about 300 to 3000 
pounds per square incb, at temi)eratnres 
of about 3U0* to 400* P. and at an 5i 
QO rate of about 500D to 20,000 normal ea. ft. 
per bbl. of feed. The catalyst may be 
employed in the form< of fixed or mov- 
ing beds, or it may be suspended in- the 
liquid feed.* Details of bydrogenation 
35 processes of this type are x^ell hnown in 
the art and need not be further speci- 
fied. Unreacted . hydrogen may be Trith- 
drawn overhead from reactor (95>J through 
line (99) and either vented through line 
(100) or recycled through line QQ2) via 
lines (79) and /or (103) to the catalyst r^ 
moval zone (77), as previously described, 
or bydrogenation reactor (95). 

The hydrogenated product stream is 
45* . Tfdthdrawn from reactor (95) Umiugb line 
(105). This product which is noir higMy 
concentrated in the desired alcobols may 
be passed to any conventional xm>duct re> 
coveiy plant (not BlLOwn)^ . 
50 The system illustrated by tbe drawing 
permits^ of various modifications. Pised 
or nobovinjg bed reactors may be used in 
place of fluid synthesis reactor (5) in any 
manner imown per je. Other synthesis 
55 catalysts promoting ihe formation of 
liquid olefins from carbon monoxide and 
bydrogen may replace tbe iron catalysis 
sx>ecified. The alkaline treating agent in 
treating chamber (35) may be solid rather 
00 than a liquid. Other conventional oxy- 
genating catalysts than those specified 
may be supplied to line (63). Por 
example, insoluble finely divided metal 
catalysts may be used in aqueous or oil 
65 suspension. Instead of nickel, other 



bydrogenation catalysis such as tungsten, 
or sulfides of metajs of groups XI and 
Vm of the periodic table may be 
utilized. 

The invention trill be furthisr illus- 70 
trated 1^ the following specific examples. 

£XA1IFI£ I, 

An olefinic feed stock rras prepared as 
folbms: 

A total hydrocarbon product was syn- 75 
thesized by pttasioff a feed consisting ■ 
primarily of hydrogen and carbon mon- 
oxide in. a volume ratio of 2 : 1 over an 
iron catalyst containing 1.5% alumina 
and about 1.5% potaasia at 650* P. and 80' 
400 psig. This product was fractionated 
in conventional apparatus and a fraction 
boiling in the range of 250' — 300* P. was 
collected for farmer treatment. 

Inspection of this fraction showed the 85 
folIoTving values: 

Gravity, "A.?.!. - • - 58.4 
Hydroxylntmiber ... 9 

Carbonyl numbfU' - - • 274 
Saponification number - - 42 90 
Acid number .... 

Bromine number - • - 92 



A ^mple of this fraction was treated • 
with 5 per cent caustic soda solution at 
70'— 90* P. for 12 minutes. The treated 05 
data^^* showed the following inspection 

^Grkvity, -A.?!. ... 56.5 

Jlyclroxy] number - . 23 

Carbonyl nxtmber - - " - 33 100 • 

Saponification number - - 11 
Acid number - - . - o.O 

Sromine number -. - ' . 88* 

• The estimated olefin content was 
changed from about 73% in the untreated 105 
fraction to about 70 per cent in she 
treated fraction. 

A sample of the untreated j&action -.tus 
reacted in an autoclave wiA CO and Ha 
at the conditions and with ihe results 110 
given below using a catalyst consisting of 
31.2% Co, 0.0%.Cu, 0.6% ThOa, ^% 
oilica. 

Aldehyde 

^ , Stage 115 

Catalyst Cbncentration. TTt. % ' 11 
Tolume Ratio Ha/CO in Gas* - 1.2 ' 
Duration of Test. Honrs - o ' 

Temperature. T. . .. 27-3 
Pressure, psig. - - . • 3000 120 
Olefin Conversion, Wi. % - - 10 
Gravity of Product, 'A.?.!. - 49.S 

Because of the extremely low yield of - 
o^genated product the latter was not 
eabjectei) to bydrogenation* 126 
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A. sample' of tke alkali treated fraction was' converted' namff iEe same catalyst at 
the eonditioxifl and witii the xesulta given bexow: 



Aldehyde- 
Sta|e 

6 
275 
. SOOO 



Hydiogenafiaa 
Stage 

li 
850 
2700 



3 Catalyst Concentration, Wt. % . 

Yolnme Batio B^JQO in Gas - 
Dnration of Monzs 
' Temperatnze, 'F. - . - - 

{pTBSSimy pflig* tm m m 

10 Olefin ConTeTsion, Wt. %' - - ^ 86 — 

GiaTity, -A-P J. . - - - 37.3 — . 
Hy droxyl Niwnber .... 36 210 
Carbonyl Nnmber - - - - 197 1 
15 ^ Kickel on laeselgnhr used as catalyst in hydrogenatum stage. 



A comparison of- the results rei»orted 
ai>oTe indicates that treatment of the 
^oithetic olefins with alkali in accord- 
ance with the present indention leads to 
20 about, a &-f old increase in olefin con- 
Tezsion* 

^ A eynihetio olefin "fraction boiling be- 
tween 350* and '400** F. was obtained 
25 from an oil pcrodnced as described in 
Example X. 

This fraction had the following inspec- 
tion data: 

Gravity, 'A-P.!. - - - 41.7 

30 Hydxoxyl number - - - 18 

Oarbonyl number - - - 112 

Saponincation number - - 46 

• Acid number - - ^ *• 34.8 

Bromine number. - - - 54 

36 , - A sample of this fraction was treated 
with 'a 10 per bent caustic soda solution at 
a temperature of 70*-^ — 90" F. for 12 
minutes. The treated sample' showed the 
follortring inspection data: 



GxaTity, 'AJP-I. - • - 44.3 ^ 

E^ydzozyl number - - - 171 

Caxbonyl number - - - 33 

Saponincation: number - • 13 

Acid number * • • - • 0.1 

Bromine number • - - 57 . 45 

The estimated olefin . oontent was 
changed by the alkali treatment^ from 
about 68% in the untreated fraction to 
about Bl<% in the treated fraction. 

A sample of the untreated fraction was 50 
con vtiiied with hydrogen and carbon mon- 
oxide using the oacygenation catalyst 
specified in iELzample.! at the conditions 
and with ike results given below. 

Aldehyde 65 
£tage 

Catalyst Concentration, Wt. i% 11 
Volume Batio, H,/CO in Gas • UZ 
Duration of Test, Hours - - b 
Temperature, *F. - . - - 360 60 
Pressure, psig^ .... 3000 
Olefin Conversion, Wt. %' - - 6 
Gravity of Product, •A.PX - 40.4 



The small amount of oxygenated pro- using the same catalyst 'at .die conditions 

85 duct formed was not hydrogenated. and with the results givm below. 
The treated siouple was oxygeainied 

Aldebyde B^rdrogenaiion 

70 Stage Stage-** 

Catalyst Concentration Wt. % - - O 9 

Volume Ratio of l^CO in Qas - - 1.2 • — * 

Duration of Test, Houxb . ' - - 6 12 

Temperature. 'P. - - - . - - 360 * 350 " 

75 Pressure, psig. ^ - . . - 3000 2700 

Olefin. Converaion, Wt. % ... 77 — 
Xnsfechghs of Pnon^cr 

Hydrozyl Number . , - - . — 160 

8Q Carbonyl Number 2 
* The oxygenation catalyst was used in the hydrogenation stage* 
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A cdmparison of 'ihe nboTe result P. and pressures of about &— ^50 atmo-60 
shows that the alkali treatment* of these' spheres. 

synthetic olefins in accordance with the 9. The process of producing oxyg[en- 
present inrentioh permits about a 13*f old ated oi^nic compounds \rhich comprises 
5 increase of the olefin conversion into contacting a gas auxture containing CO' 
oxygenated products. - and ' in' sjrn'thesis proportiona at syn- 65 

It should be understood that the alight - thesis conditions .* of teznl|>eraiure and 
deviations in the oxygenation conditions • pressure with 'a ^ynthesia catalyst promot- 
of the experiments reported above have •> ing the formatioiL. of .nonaally liquid 
10 little or no influence on olefin conversion. - olefinio hydrocarbons, at said synthesis 
' Having new particulaxiy described and - conditions, recovering synthetic olefinSp 70 
ascertained tbe nature of our said inren* treating said recovered 'olefins trith^ an 
tion and in- "what manner the same, is to - alhaline treating agent .at conditions 
be performed, ire declare that what we - adapted to*neutralize organic acids con- 
15 daim is:-^ -taixied^n said olefins to 'form organic 

1. A process for producing oxygenated salts, separating, said salts from said 75 
orgpanio compounds hy the catalytic con- olefins, contacting said separated olefins 
version of CO and H, to. olefins in tiie with UO and H* at a^genation condi- 
presence of a hydrocarbon synthesis tions of temperature and pressure and in> 
2I& catalyst and ^e subsequent treatment of the presence of an oxygenation catalyst, 
the said olefins with CO and H^ in the adapted tb convert said olefins into oxy- 80 
presence -of -an - oxygenation catalyst genated compounds, and recovering said - 
under oxygenation conditions, wherein oxygenated compounds, 
the olefins are treated with an alkaline 10. The process according to' any of 
25 treating agent- to remove aeidic materials Claims 1 to 9, in which said synthesis :- 
therefrom before .being, subjected to the catalyst is an iron-type catalyst, sa:d 85 
<)xygenation treatinent. synthesis temi>eraturc is about 500*— 

* 2. The process according to Claim 1, in SCO*. P., said synthesis pressure about, 
which said treating ageut is an oxide or &— 50 atmospheres, and said synthesis 

30 hydroxide of 'an^Lmdi or alkaline tearth proportions about 0.5 to 4 volumes of £^ ~ 
metal. * * per volume of CO. 90 

• 3. The -piocess^t according. iovClcimap'l 11. The ^process according- to:Cldims 0. 
or 2, in which' saSd treating agent Com- or 10 inrwhich^said synthetic olefixiS' are 
prises ciuistic* alkali.- ' > . recovered hy distilling^ the total product 

35 4. The process according to any of of said synthesis reaction. 

Claims. 1 to 8, in which said alkaline 13. The- process*- according to Claim 95 
*' * treating agent is in the form of an 11^ in which said distilled^ mixture of - 
aqueous soRition. synthetic olefins has a- boiling range be- . 

5. The process according to Claim 4, tween 100* and 600* P. 

40 in 'which the aqueous solution 'contains 13. The process according to Claims 11 
about 3 — ^15% -of NaOH. or 12, in which' the said synthetic olefins X(K> 

6. The -process - according ' to any of have a fifty to one hundred degree boil- 
Claims- 1^5; in-'idiich said olefins ate ing range within the temx>eratux«a from 
treated wkh said treating ' agent at tern- 250* to 400* P. 

45 peratores of 60* to 3Q0* P. 14, The process ' according to any of 

7. The process according to any of Claims 9 to 13, in which said salts are 105 
Claims 1 to 6, in which said oxygenated converted with a strong inorganic acid 
compounds .are hydrogenated in ^e into organic acids and inorganic salts .of . 
presence of a hydrogenation catalyst and * said inorganic acids' and said' organic _ . 

50 at hydrogenation conditions of tempera- mcids are recovered.. . . 

tore and pressure conducive to the con- IG. The process according to ahy 0f the HQ 
version of. aldehydes ^and ketones . con? . preceding claims, in which the olefins are 
tained ht said xnfiterials into the -corre- dried prior to their contact with the CO. 
spending alcohols. • and . . 

55 8. The process according to any, of " DniM this 18th day of ^arch, 1948. 
Claims 1 to 7; in which said hydrocarbon - - DAVID. T. CHOSS, 
synthesis catalyst is an inm-iTpe catalyst Brettenham House (Sixth Ploor Soi^th>, 
and said catalytio conversion is earned " Lancaster' Place; Ijondon- -XV.C.?, 
out at temperatures of about 600* — 800* " ' Agent fpr-the Applicants. '7' 
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